This paper represents a critical review of the WHO growth standards. It looks into the WHO's hypothesis that all children between 0 up to 5 years of age show similar growth, given good conditions (affluent environment) and breast feeding according to the recommendations -by comparing the WHO growth standards with recent growth studies from 56 countries/populations. Such a review is timely. An increasing number of studies have questioned the assumption given by WHO of universality of growth, especially for head circumference. The conclusion of this study is therefore not surprising but as its pools together impressive number of studies, the deviations between the WHO growth curves and the national curves are demonstrated very clearly. The role of genetic factors and local environmental conditions cannot be ignored. The paper is clearly written and the results match the aims. The paper warrants publication.
My comments:
The title is broad. The paper compares the WHO growth curves with number of national curves. It is not an analysis of the methodology of WHO growth curves etc. The title might be adjusted to better fit the content of the paper.
Abstract. Conclusion, last sentence. After reading the paper, the phrase "may not be justified" seems to be weak. Article summary. Key messages, second bullet. Could the authors give general numerical data?
Introduction. 5th paragraph. This paragraph seems to be wrongly placed here, might be the first one in the Material and Methods section.
Introduction. 6th and 7th paragraph. These paragraphs might be part of the Results section. Results. The authors compare differences in mean SD. This is good but does not tell us anything about the differences between the outer margins of the distribution, that is, 2.3 percentile and 97.7 percentile (minus 2 SD and plus 2 SD). The percentages of such "extreme outliers" are shown in Figure 4 . Although the amount of figures and tables are already high in this paper, such a figure for length/height and weight would be of interest. As the authors points out in the Introduction, these "cut-offs" are much used in clinical practice and where these lines lies influences clinical decision making. The legend or bars in Figure 4 does not tell us that these are data concerning head circumference. Please add.
For the individual care the WHO growth standards are challenging, demonstrated nicely by this review. As a yardstick, the WHO growth standards should be useful. This might be commented on in the Discussion.
REVIEWER
Mathieu Roelants, Centre of Youth Health Care, Department of Public Health and Primary Care, University of Leuven -KU Leuven, Belgium REVIEW RETURNED 18-Sep-2013
GENERAL COMMENTS
Review of "An analysis of the WHO MGRS growth standards: a systematic review".
This paper is an interesting comparison of existing growth studies from many different populations all over the world with the WHO/MGRS growth standards. This material is highly useful given that such a systematic comparison is still missing, although the standards are universally recommended by the WHO. The authors went to great lengths to identify relevant studies from all over the world, including both published papers and other sources (but see also comment #9 below).
A general remark regarding the discussion of the WHO standards is that their most typical feature, namely being a standard (how children should grow) as opposed to a reference (how they actually grow) is not discussed. Throughout the text the standards are in fact treated as a reference. A solution is to mimic the inclusion criteria used in the MGRS, but this was only partially realized (see comment #2).
The main conclusion is that the systematic differences in head circumference are possibly problematic. 1) Page 4 (introduction): A difference of 0.5 SD is considered as a benchmark for significant differences between groups. Although this is the same criterion that was used by the WHO, it is an arbitrary choice. (1.1) The term "significant" is confusing because in most cases a mean difference of 0.5 SD will be highly significant in statistical terms. This also applies to the second paragraph on page 7 ("… did not vary significantly from …"). (1.2) Most studies that compare populations would consider a mean difference of 0.5 SD as large, especially when based on studies including many subjects.
(1.3) Age trends may be more relevant, for instance if a particular population is consistently 0.25 SD above the mean of the standards, this could be considered a clear population difference.
2) Page 5 (study selection and data extraction): It is claimed that the studies included in this comparison duplicate the MGRS inclusion criteria, but this only holds for the socioeconomic environment.
There is no further reference to breastfeeding in the text, although this is considered by the WHO (and many others) as an equally important aspect of WHO/MGRS being a standard.
3) Supplemental figure 1 states that studies from a country with an HDI 0.75 were excluded, but I believe that it is the other way round.
4) Page 6 (study selection and data extraction): According to the authors, many studies just reported size at birth, or used "term birth" without any further specification of the duration of pregnancy. I am a bit sceptical about this claim, and know for sure that our own study (reference 36, page 684) clearly states that size at birth was estimated from children born between 37-42 weeks from a nonsmoking mother.
5) page 7 (results, height): Both Europeans and pacific islanders were above the +0.5SD mark (not only Europeans)?
6) page 7 (results, height): Is there a particular reason why the CDC BMI reference was used for the analysis of Pacific Islanders and Dutch children (and not the WHO/MGRS), or was this just for convenience (availability of a BMI calculator)? 7) Page 8 (results, weight): when comparing populations with the WHO weight standards, the modus operandi of the WHO should also be discussed. Differences observed with respect to the weight standards are partially due to data trimming. An interesting analysis by Flegal et al. (Effects of trimming weight-for-height data on growthchart percentiles. Am J Clin Nutr. 2012), showed that percentiles derived from US children are highly comparable with the standards when using the same amount of data-trimming. A side effect is that the mean of the (untrimmed) MGRS data is probably also above the MGRS mean curve, but this was not published by the WHO.
8) Page 9 (discussion): "means for groups that are very small" is a dubious statement because the populations listed are both small in size and small in numbers.
9) Inclusion of studies and reference list: (9.1) Some references from Suppl. This paper represents a critical review of the WHO growth standards. It looks into the WHO's hypothesis that all children between 0 up to 5 years of age show similar growth, given good conditions (affluent environment) and breast feeding according to the recommendations -by comparing the WHO growth standards with recent growth studies from 56 countries/populations. Such a review is timely. An increasing number of studies have questioned the assumption given by WHO of universality of growth, especially for head circumference. The conclusion of this study is therefore not surprising but as its pools together impressive number of studies, the deviations between the WHO growth curves and the national curves are demonstrated very clearly. The role of genetic factors and local environmental conditions cannot be ignored. The paper is clearly written and the results match the aims. The paper warrants publication.
My comments:
The title is broad. The paper compares the WHO growth curves with number of national curves. It is not an analysis of the methodology of WHO growth curves etc. The title might be adjusted to better fit the content of the paper. Done. It is now Worldwide variation in human growth and the World Health Organization growth standards: a systematic review.
Abstract. Conclusion, last sentence. After reading the paper, the phrase "may not be justified" seems to be weak.
Done. We've changed "may not be" to "is not." Article summary. Key messages, second bullet. Could the authors give general numerical data? Done.
Introduction. 6th and 7th paragraph. These paragraphs might be part of the Results section.
We deleted the 6th and 7th paragraphs, as they seem to repeat the article summary. We would prefer to keep most of the 5th one because it has some important information.
Results. The authors compare differences in mean SD. This is good but does not tell us anything about the differences between the outer margins of the distribution, that is, 2.3 percentile and 97.7 percentile (minus 2 SD and plus 2 SD). The percentages of such "extreme outliers" are shown in Figure 4 . Although the amount of figures and tables are already high in this paper, such a figure for length/height and weight would be of interest. As the authors points out in the Introduction, these "cutoffs" are much used in clinical practice and where these lines lies influences clinical decision making.
Done. Supplemental figures 3 and 4 address this point. To reduce figure fatigue, we removed the supplemental figure that compared head circumference at age 4.
The legend or bars in Figure 4 does not tell us that these are data concerning head circumference. Please add. Done.
In light of the suggestions made by the reviewers (0.25 SD outliers, for example), we have included a discussion of standards and references.
Reviewer: Mathieu Roelants, Centre of Youth Health Care, Department of Public Health and Primary Care, University of Leuven -KU Leuven, Belgium
The results obtained by the authors confirms findings from at least 4 studies, which is not (yet) acknowledged in the manuscript. To give credit to the authors, they are the first to publish a broad systematic review, so their analysis is still relevant. This is correct and the paragraph was in a previous version of the manuscript. We apologize for having removed it. Length considerations have been a challenge. It has been restored (see Introduction).
We have included a discussion of standards and references that incorporates knowledge gained from suggestions about improving this manuscript and other publications on the subject of secular changes in growth. See the end of the Discussion.
The main conclusion is that the systematic differences in head circumference are possibly problematic. This conclusion is not new and was made before by us Again, this comment is correct and the paragraph was in a previous version of the manuscript. In fact, reading some of these studies was what led us to do the systematic review. We apologize for having removed the information. It has been restored (see Introduction).
Specific comments:
1) Page 4 (introduction): A difference of 0.5 SD is considered as a benchmark for significant differences between groups. Although this is the same criterion that was used by the WHO, it is an arbitrary choice. (1.1) The term "significant" is confusing because in most cases a mean difference of 0.5 SD will be highly significant in statistical terms. This also applies to the second paragraph on page 7 ("… did not vary significantly from …").
( 1.2) Most studies that compare populations would consider a mean difference of 0.5 SD as large, especially when based on studies including many subjects.
( 1.3) Age trends may be more relevant, for instance if a particular population is consistently 0.25 SD above the mean of the standards, this could be considered a clear population difference.
We agree. We used 0.5 SD because the WHO had used it, and we wanted to compare as closely to the WHO as possible. However, we see your point and re-examined the data for differences that were consistently ± 0.25 SD for at least half of our measurement points (birth, 12, 18, 24, 36, 48 , and 60 months, and 6 months for head circumference only). So this would be at least 4 measurements that were at least 0.25 SD beyond the MGRS mean. The results are intriguing and are detailed in the paper (see Abstract for summary)
In fact, our findings surprised us. We dropped the cutoff of 0.25 SD and raised the bar to at least 4 ages per country from out of 7 examined (8 for OFC). We had found that 20% of data points for boys and girls were 0.5 height outliers. Alternatively, when we counted national studies with at least 0.25 SD at four ages, the percentages jumped to 44% for males and 48% for females. Values for weight and head circumference were even higher: 62% for both sexes for weight and 69% (boys) and 78% (girls) for OFC. In addition, we calculated effect sizes to make these determinations and found that, of the weight values that differed by 0.25 -0.49 SD, 81% were >0.3, and 35% were >0.4. These figures were the same for head circumference and height and similar for height (height was somewhat less extreme).
2) Page 5 (study selection and data extraction): It is claimed that the studies included in this comparison duplicate the MGRS inclusion criteria, but this only holds for the socioeconomic environment. There is no further reference to breastfeeding in the text, although this is considered by the WHO (and many others) as an equally important aspect of WHO/MGRS being a standard.
We agree; the original version of the manuscript did not emphasize this point properly and our entire study would have been undermined without it. Thank you. We have added paragraphs about growth in breastfed and formula-fed infants/children to each subsection (height, weight, and head circumference) in the Results section.
Fixed, along with some other points in that figure. 4) Page 6 (study selection and data extraction): According to the authors, many studies just reported size at birth, or used "term birth" without any further specification of the duration of pregnancy. I am a bit sceptical about this claim, and know for sure that our own study (reference 36, page 684) clearly states that size at birth was estimated from children born between 37-42 weeks from a non-smoking mother.
We have revised this section, including checking all citations carefully and fixing inaccuracies. The CDC calculator was used primarily for convenience. Given that our primary goal in using it was to compare differences in percentiles between groups, we felt it was a reasonable choice. However, in light of your comment about data trimming in the MGRS BMI data, we believe that it was an appropriate choice.
7) Page 8 (results, weight): when comparing populations with the WHO weight standards, the modus operandi of the WHO should also be discussed. Differences observed with respect to the weight standards are partially due to data trimming. An interesting analysis by Flegal et al. (Effects of trimming weight-for-height data on growth-chart percentiles. Am J Clin Nutr. 2012), showed that percentiles derived from US children are highly comparable with the standards when using the same amount of data-trimming. A side effect is that the mean of the (untrimmed) MGRS data is probably also above the MGRS mean curve, but this was not published by the WHO.
We agree that trimming appears to have affected weight-for-height and BMI. However, given that our study did not focus on these parameters and its length, we are hesitant to include them in our Discussion.
We have changed this phrase to "means for groups with small average body sizes." 9) Inclusion of studies and reference list:
